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DESCRIPTION 

Field of the Invention 

The present Invention relates to novel chemical intermed- 
iates, a process for their preparation, and their use in the pre- 
paration of pharmacologically active substances. 
Background of the Invention 

Compounds of the general formula (i) wherein R 1 and R 2 
are the same or different and are each selected from the group con- 
sisting of hydrogen, alkyl, halogen, carbomethoxy , alkoxy and al- 
kanoyl have been disclosed in e.g. European patent No. 0005 129 as 
useful therapeutical compounds. One of these compounds, known under 
the generic name omeprazole (R* ■ * 5-OCHj, R 2 • H) 

OCH 3 

H 

is being developed as u gastric acid secretion inhibiting drug. It 
can also be used for providing gastrointestinal cytoprotecti ve effects 
in mammals and man. 

It is important to obtain simple and efficient intermed- 
iates and routes of synthesis for omeprazole and, in a more general 
sense, for therapeutically active compounds such an ben z imidazole 
derivatives containing the pyridylmethyl moiety 

CH~ JL 

(11) 

*'> 




,CH 3 



(i) 




1234HS 

2 



10 



15 



20 



The present Invention provides novel compounds which are useful as 
,„termedlat« In the preparation of therapeutically active co-ounds such 
„ benzlmldazole derivatives which contain a pyrldylmethyl radical 
of the formula (11). and methois for the preparation of such compounds. 

Prior art 

Substituted benzlmldazoles containing a pyridine radical of the formula 
MM are disclosed l.a. In European patent 0005 129. A problem with 
these compounds 1= their stability characteristics. Upon storage without 
any special precautions being taken, they are degraded at a rate which 
,s higher tl.an desired. E.g. by storaqe of omeprazole, which 1s a sub- 
stituted benzlmldazole disclosed In the patent cited above, at acceler- 
ated conditions, that Is at 07-C and at a relative humidity of BOX for 
» period of 6 months, about 6X of the substance Is converts to degredi- 
tion products. 

Octailed description of the invention 

It has been found according to the present invention that the co^ounds 
of the formula 

OCH. 



3 



CH 3 



25 



o 



herein « Is H or CH,. are novel and useful Intermediates In the pre- 
30 paratlon of pharmaceutical^ useful compounds, e.g. substituted benzl- 
mldazoles of the general formula (1). The compounds of the formula 
1 are the prooucts obtained fr« the preceding nitration reaction (see 
preparation below), for which the N-ox1de form may be considered necess- 
try, and the following substitution reaction In which the pyridine 
35 H-oxIde form is very advantageous considering the yields. 
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In addition, the N-ox1de state of the compounds of the formula I Is 
very advantageous for the subsequent conversion to the 2-hydroxymethyl- 
pyridlne (procedures A and 8). Direct hydroxymethylatlon of the corre- 
sponding non-oxidized pyridines 




10 



only gives low yields (<20X). ' 

. The compounds of the formula 1 may advan l ag c e ul a ly be prepared by pro- 
15 cesslng both the nitration step and the substitution step without iso- 
lation of the intermediate nltro-pyrldlne. Furthermore they are stable 
and can be stored In bulk form. For example, the compounds according 
to the invention of the formula I are useful as Intermediates in the 
preparation of the corresponding 2-hydroxymethyl pyridine and reactive 
20 derivatives thereof of the formula 



25 



OCH. 



H 3 C 




(110 



^^CH 2 



or a salt thereof, in which formula 2 is a hydroxy group or reactive 
esterlficd hydroxy group, e.g. halogen such as CI and p-toluenesulfonyl 
30 used for the preparation of e.g. omeprazole. Th- reactive Intermediate 
of the formula (Hi) 1$ then reacted in known manner with a benzimld* 
azole derivative of the formula 



3S 




«!*) 
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IV 



c 



wherein R has the meaning given above whereafter 

10 b) the compound of the formula IV 1$ directly reacted with methoxlde to 
give the desired end product of the formula 



The reaction conditions for the steps a) and b) are suitably the follow- 
ing. 

For reaction al, ordinary nitration conditions. I.e. , a mixture of 
25 cone, sulfuric add and nitric add of different concentrations are 
used. Mixtures containing organic solvents such as acetic acid and 
nltromethane may also be used. 

For reaction b) a solution of methoxlde anion In methanol Is preferably 
30 used. Kethoxide salts In inert solvents such as toluene may also be 
used. A solution of methoxlde in methanol can be prepared from sodlua 
hydroxide and methanol. 

The utilization of the compounds I In the preparation of reactive de- 
35 rtvat'ves of corresponding 2-hydroxymethyl pyridine can be carried out 
as 111u;trate<i below; 




OCH. 



15 



0 



wherein R Is H or CH. 



20 
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whereafter oxidation in known manner of the reaction product of the 
formula 



5 




0CH 3 



yields cn.epra.ole. A preferable method of preparing o-epr.zol. is to use 
a compound with the general formula I. wherein Ms H « an Intern* - 
ate. The most preferable method of preparing omeprazole Is to uie t 
- compound, wherein R is CHj as an Intermediate. 

1S The present invention also rtlatu to a process for the preparation of 

the Compounds of the formula I. 

The compounds of the ;nvent1on of the formula I are prepared according 
20 to the Invention by 

i) reacting a compound of the formula 



25 



H 3 C 




11 



0 



30 wherein R 1s H or Oi y 

with a nitrating agent such as nitric idd 



HHO, 



111 



35 to the formation of a compound of the formula 



c 
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A. Procedure useful for the preparation of a compound of the formula 
(111) utilizing a compound of the formula t wherein R is CH-: 



10 



15 




OCH, 



CH 3 (CH 3 C0) 2 0 



H 3 C 



OCH, 



NaOH 





CH. 



CH 2 0iCH 3 



50C1- 



20 




(111) 

25 a. Procedure useful for the preparation of a compound of the formula 
(111) utilizing a compound of the formula I wherein A Is H: 

0CH 3 QCH 3 



30 




CH 3 dimethyl- CH ; 
sulfate ^ 




CH.OH 

* > 



presence of i 
source of free 
radicals 



35 
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(111) 



Suitable sources of free radicals are e.g. (NH^^Og or other salts of 
persulfurlc add. 

10 

The compound of the formula (111) thus obtained, or i salt thereof, is 
thereafter in known manner as described 1n the prior art reacted with 
the desired benzlmldazole derivative (1v) as described above, 

15 The Invention 1s Illustrated by the following examples. 

Example I. Preparation of 2,3.S-trimethyl-4-methoxypyr1dine-H-o*ide 
2,3,5-triiwthyl-pyridlne-N-oxlde (1457 g. 10 moles) was dissolved 1n 
cone. H 2 50 4 (1200 ml, 22.08 moles) In a 50 litres reaction vessel. A 

20 nitration solution (1750 ml, 32.2 moles cone. H 2 $0 4 and 2065 ml, 29.84 
moles 65X HN0 3 ) was added at 90*C during I hour. The solution was stirr- 
ed at 00* for 1.5 hours and thereafter cooled to 30*C. The pH of the 
reaction mixture was then adjusted by adding 1CK NaOH (11.65 litres, 
US. 5 moles) during cooling with water so that the temperature was 

25 kept below 40 # C. The NaOH was added during about 2 hours. Thereafter 
CHjCl^ (25 litres) was added and the mixture stirred vigorously for 30 
minutes. The phases formed were separated and the CH^Clj-phase was 
transferred to * 100 litres reaction vessel. The water phase was dis- 
carded. The methylenechloride was distilled off. To the remainder wis 

30 added 15 1 of toluene which was then distilled off under reduced press- 
ure, followed by another 15 1 portion of toluene which was also removed 
by distillation. 8 litres of methanol was added and the mixture heated 
to boiling temperature. A solution of NaOH (595 g, 14.9 moles) In f.HjOM 
(16 litres) wis added during about 1.5 hours. The reaction mixture 

35 obtained was cooled and Us pH adjusted to 3 using cnuc. H^o 4 (250 ml, 
4.6 moles). Remaining methanol was distilled off and CH^Cl 2 (20 litres) 
was added to the remainder. The ml.Uure was stirred for about 30 mlcutes 
and inorganic salts were filtered off and washed with CH_ci ? . The fll- 
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tr.tes obtained were pooled ,nd evaporated, yielding 1287 9 of 2.3.5- 
Uthyl-^thoxy-pyrldlne-N-oxIde with .P-r^.f J». 1 
of the reaction product -as confirmed with 'h .nd C NHR. H «R. 
rftCOCV 2.22(s.3H>.2.27(s.3H).2.Sl(,.3Ht.3.81(,.3H).3.18(s.lH>. 



The reaction sequence Is: 



10 




15 



20 



The 2.3.5-tr1methylpyr1dine-N-ox1de used is starting material was pre- 
pared as follows. 

Pre paration of 2.3.5-tr1methy1-p yr1d1ne-H-ox1de. 

Tc a 100 litres reaction vessel was added 2.3,5-t.rlmethyl-pyrldlne 
(10.9 kg. 89.2 oolesi and acetic acid {30 Hires). The temperature .as 
raised to 90*C. The mixture wt; stirred 'or 3 hours and thereafter 
cooled to 60'C. whereafter HjOj (35X solution. 3122 ml. 35,67 moles) 
was added during 1 hour. The temperature was then raised to 90'C. The 
25 reaction mixture was stirred overnight. After cooling to 40'C an addi- 
tional amount of H.O, solution (936 m\ 10.7 moles) -as added during I 
hour. The temperature was then raised to WC. The reaction fixture 
was stirred for 3 hours and was allowed to Stand without heating over- 
nlght.Excess of acetic acid was distilled off under vaccum. To the 
30 remainder was added NaOH (10K) until pH 10. CH 2 C1 2 (10 Hires) was 
added and the resulting mixture was stirred vigorously. The CHjClj 
phase was separatee and the water phase was extracted twice with CHjClj 
(10 litres). The combined CH^ - phases were dried over HgS0< and 
filtrated. The filtrate was evaporated yielding 2.3.5-trlmethyl-pyrl- 
35 dlne-N-oxIde (11920 g. 9«t purltyl. The Identity of the product was ccn- 
ftrmed with 'h and ,3 C NHR. 
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Cxamole 2. Preparation of * c.^^>h r l-A^thoxvpyridifte-N-ox«i-, 
3,S-d1m«thyl-pyrid1ne-N-o*1de (3500 9. molet, *" dtsioWed in 
cone. H.S0 4 (350O ml, 64.4 moles). The solution was coded to WC 
and nitration solution (5 1 ( 91.5 moles, core. M 2 S0„ and 5.9 1, 85 moles 
5 65% HNOJ was added during 4 hours at WC. The solution was stirred at 
90-C over night. The solution was cooled to 30T. and neutralized with 
10M NaOH (36 1, 360 moles) during 4 hours and the temperature kept 
below 30-C. Acetonltrlle (35 litres) was added and the mixture stirred 
vigorously for 30 minutes. The acetonltrlle layer was separated. Tht 
10 extraction procedure was repeated with 15 1 of acetonltrlle, and the 
combined acetonltrlle were extracted with water (10 1 at 60T,).. The 
upper layer was collected and evaporat-d at reduced pressure (bp 30- 
55-C/130 m Kg). Toluene (10 1) was added and remaining water was tho- 
roughly removed by azeotroplc distillation at reduced pressure (bp 
15 55-65'X/130 on Hg). Hethylalcohol (7 1. 173 moles) was added and the 
mixture was heated to reflux temperature. A solution of MaOH (1138 g. 
28.45 moies) In 30 litres methylalcohol was added over a period of 
15 hours. The reaction mixture was cooled and pH adjusted to 9 using 
cone. HC1 (1200 ml, 14 moles). Remaining methanol was evaporated. Tht 
20 residue was cooled and CHjClj (30 1) and activated carbon (50 g)were 
added. The mixture was stirred for 30 minutes, filtered and the residue 
washed with CH 2 C1 2 . The filtrates were evaporated. The solid product 
was washed with petroleum ether. (5 litres bp 60-KTC) at WC for 
30 minutes and filtered. This procedure was repeated once. The product 
25 was dried at reduced pressure. Yield 2400 g 3.5-d1methyl-4-methoxypyri- 
dine-N-oxide with a purity of 901. The Identity of the product was 
confirm^ with V and 13 C-NHR. VfWR: ctfCOClj) 2.23(s.6H) ,3.81 (2.3H), 
8.03(s,2H). 

30 The 3,5-dimethyl-pyrldlne-N-oxide used as starting material v.is prepared 
as follows. 

3,5-lutMine (15 kg, 140.2 rcoles) was dissolved In acetic acid (48 1) 
at 60'C. Hydrogen peroxide (8430 m\ t ?< moles) was added during 3 hours. 
35 The solution was heated to 90'C and kept at this temperature for 1 
hours. The reaction mixture was cooled to 60"C an1 hydrogen pero.-de 
(3500 ml, 41 moles) was added during t hour. The temperature was raised 
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to 90 # C and kept there for 16 hours. The reaction mixture was evaporated 
it reduced pressure (70*C 300 m Hg). The residue (approx 25 litres) ms 
cooled and pH adjusted to 10 with NaOH-solutlon (23 litres 10H). Aceton- 
(trlle (30 litres) was added and the mixture was stirred for 30 minutes. 
5 The sodlumacetate was separated off and washed with 10 1 acetonltrlle. 
The liquid phase was evaporated at reduced pressure <55*C, 200 m Hg). 
The remaining solution (approx 25 litres) was extracted with CHjClj 
(20 litres and 3 x 5 litres). The combined organic layers were dried 
over MgS0 4 , filtrated and evaporated at reduced pressure (50*C 200 ai 
10 Hg). When all CH 2 C1 2 had distilled off unreacted 3*5-lut141ne was eva- 
porated at 75'C, 8 am Hg. Yield 14940 g of 3,5-d1methylpyr1d1ne-N-ox1de. 
The identity was confirmed with *H and 13 C NMR. 

The canverslon of the compounds of the formula I to 3,5-dl3*thyl-4- 
15 methoxy-2-hydroxymethylpyr1d1ne can be carried out accoroing to Proce- 
dure A and Procedure B as described above and exemplified below. 

Procedure A: 



20 step 1: 




2 ( 3,5-dlmethyl-4-methoxypyr1d1ne-H-ox1de (1268 g. 6.75 moles) obtained 
in example 1, dissolved In acetic acid (740 ■!), w*s adde^ dropwise 
30 to (CH 3 C0) 2 0 (2140 m\) heated to 90 # C. The heating was discontinued 
during the addition. The temperature rose to 130'C. Thereafter the 
reaction solution was stirred for 1 hour and then cooled to 80'C where- 
after CHjOH (2460 ml) was added. The reaction solution was evaporated 
and the remainder used directly in step 2. 



35 
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step 2: 



CH. 



OCH- 



NaOH 



OH, 




To the reminder fro* step 1 M . .dded MN (3300 .1. to **** 

,0 „.s refluxed for 5 hours, cooled .nd extr.cted .1th CH CI 8 I res,. 
The ph.ses «re separated .nd the ..t.r ph.se extr.c *d -1th CH 
(2 x « litres). The combined CH-Clj • pluses were dried over 
r.Mux.d -Uh . f«. r - <«olor,z«n, c.rbon <nd filtrated, yl.HIn, 
j,S-d1methyl-4-«.ethoxy2-hy^oiy-«th y 1p y r1d1ne (9*1 »>. The Identl.y 
IS of the product was cenflrmeo with H *nd C HHR. 



Procedure B: 



20 



25 




30 



35 



3.S-01-ethy1-4.,.«thoxvpyrld1ne-K-ox1de (SI. 2 o) obt.lned In Ex.apl. I 
w.s dissolved 1n CH.OH (458 .1). 01-ethylsulOte (38 .1 0.4 «oles 
,., .dded dropwis. d'rln, 15 minutes Md P H .djust.d to 5.0 usino. 1CH 
turn. The mixture v.s stirred for 15 minutes .nd iv.tr%»ft.r refluxed 
for 1 hour. An tddltlon.l .mount of dl-ethyliulf.te (3.K >1 . 0.04 W let) 
.dded drop*1,e .nd the mixture „.s refluxed for 1.5 hours. Stlrrin, 
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„,s centred overnight at row temperature. Thereafter 'he mixture was 
heated to reflux .no (HV^Og (91.2 9. 0.4 mole') dissolved In wrter 
(169 ml) was ««ided during 1.7S hours, followed by rcfluxlng 'or 1.5 
hours «nd stirring at room temperature overnight. Thereafter CHjOH 

5 (452 .1) was «Mrt. Precipitated salts -ere filtered off and Hlscarded. 
After evaporation of CII3OH, the remaining water phase (pH 0.6) was 
adjusted to pH 10.0 using 1CK NaOH (MS .1). The water phase was ex- 
tracted three times with CH ? C1j. The combined CH 2 C1 2 phases wcr, dried 
over Na,S0 4 . evaporated and dried, yielding 3,S-d1meihyl-4-mi.thoxy-2- 

10 -hydrcxymethylpyrldlne (44.2 ,). The Identity of the product was coo- 
firmed with 'h and ,3 C HHR and the purity ehecxe* with gas chromato- 
graphy. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH Ah' EXCLUSIVE 
PROPF-RTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 



A process for the preparation of a compound of the 



formula 




OCH 



CH 



3 



I 



R 



0 



vhorcir. R Is hydrogen or methyl, which process comprise* nitrating 
a compound of the formula 



O 

to farm a compound of the formula 




IV 



Ln which fomulaa R Is hydrogen or methyl, and reacting the compound 
of the formula tv thus obtained with a rrethoxlde to give a compound 
of the formula 




II 



13 
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ecu 

CH 



in which formulas R is hydrogen or methyl. 

2 * A process according to claim 1 wherein the reaction 

with methoxide is carried out in methanol. 

3 - A process according to claim 1 wherein the nitration is 

carried out by reaction with nitric acid. 

4t A Process according to claim 3 wherein the nitric acid 

is in admixture with sulphuric acid. 

5 ' A Process according to claim 1 wherein R is methyl. 

6 ' A Process according to claim 1 wherein R is hydrogen. 

7 * A process according to claim 1 wherein R is methyl and 

the obtained compound of formula I is subjected to reaction with 
acetic anhydride followed by alkali to convert the methyl group 
in the 2-position into a hydroxymethy 1 group. 

8 ' A Process according to claim 1 wherein R Is hydrogen and 

the obtained compound of formula I is subjected to reaction with 
dimethyl sulphate followed by reaction with methanol in the 
presence of a source of free radicals to insert in the 2-position 
a hydroxymethyl group. 



CMjCJ. 

. 7 or e -h" h «*P ri '" th# 
tufth .r .»P t ecwpound of 

{oU ow«a by region with 

It methyl- ..-^ 

P 



SH 



c, 
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A compound of formula I as defined in claim 1 wherein 
hydrogen. 
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